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Speed Contrl of the 3 phase Induction Motor

by McMurray- tepy Thyristor Inverter

Katsuji, OYAMORI

For the methodes of speed control of induction motor have been used 1) change
poles, 2) variable of the secondary resisance, 3) altering frequency of the source
voltage. Method 1 is narrow range speed control of motor, method 2 use for
only winding type induction motor, method 3 use for squirrel-cage and winding type,
and range of speed control is wide.

Such a method of control can be realized by using of McMurray type thyristor
inverter.

In this peper is written as follow :

1. The motor speed can be eaesily adjusted by altering the frequency of the ring

counter which drive thyristor gates.

2. Braking of squirrel-cage type motor is available through the feed back diodes.

3, Reverse running can be feasible by the change of gates pulse sequence of the
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ring counter.
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Fig 1 McMurray type thyristor
inverter main circuit
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Fig 4 Phase voltage
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Fig 6 Voltage and current
waveforms in the period.
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Photo. 1 Feedback current
uper; ID1
lower; ID3
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Photo. 4 Gate pulse
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Photo. 2 Gate pulse

upper; VgA

lower; VgF photo. 5 Gate pulse
upper; VgA
lower; VgE
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Fig. 9 Sequence of thyistor gate pute
pulse when before and after

inverse running switch on.
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r upper; Vuv

lower; Iu

WMERE, BHE 8 IXFHFY AN R OMIREE & R
s 01 g T e (A) BT T T, AT HFEATILE OBHRA X
Y IERIRITIES K o

Fig. 12 Input current for output current 4—3 BEYAF—FOYHRE
(conneting inductive load) FHEATRCRVT, AMCERESh ez 3 VvE—
FERMCER S, TORREFD D, FMISTHEEH
BB X CHEBAT RO [ac— I defflEER T
KEVZLEELTV S, ThIZEARBEIERL,
P A Y A OIRFHRRSIRG Y 7 7 MvOBERT O r

lde

WROID ThH B, FHEIFIEHATHEER OHHEE & Wi

L o it /
b —a— /

Photo. 7 Phase voltage and L
current (resitance load) i e e s e [ S ey
0.2 0.6 1.0 1.4 1.8 lac (A)
upper; Vuo
lower: Iu Fig 13 Input current for output current

(conneting resisance and inductive
load)



186

FHEEMOALBRE, HAERL 8@tk v T24%
BALTWB,

4—4 RBEEMEEEE
B 14i3 BB AR O[T HEOELER LIch

vy
100 |-

80 b

[ 8

EUS 3

- A 1 A i I L

" 3
100 vde (V)
Fig. 14 Rotor speed for variable

sourse voltage frequency

DTHB. AR D EREEHEEIEDT/LL, A
DHEMREIHEN CE AN TH B,

4—5 BFHH

F1SIZsEA v —F 2 E— Z OERBNE L LA
DATERIETHY, RI6XIEILEE CREILGE
OEHETH D, RITBEMZ Y BRBEREL, T
Y EFETEIE Y 2% RERE V. ThikA VA%
BRAEREO DR 2B IEVHERTH 2.

4—6 BREX

BRI~ HBEROoEE, EREMETT.
5, & E

McMurray#EF| A v _3—Zix, ARHROVLAL
ERbTERAOL, CHEEZPE 5L . LrbH
RELHE VBT RBIEERR: KGRI » 25
TLNRTED, TORBEREL, VT A ED

*> 307
{og . m) (%)

2

0.8

0.4

H s McMurray Bl £ U 2% - £ A—Fick 2 SHEBEETROEE S

— T8 N

— B R8T
1500 fu
—X— tns
—_—.— rnrr
L
1.000 |-
[T
500 ke
2 o L4 B0 [

Fig. 15 Load characteristic curve

%) (%)

0.6

te.poml

"v——,\sv\\‘\‘\q
—O IRTN

1,800

(Inverter voltage)

—a— B
-

— FR

120
AP, {w)

n

Fig. 16 Load characteristic curve

(sine wave voltage)

Ey
1 422 {w)



HEERRFEE T2 2 (50D

187

Photo. 9 Thyistor voltage Photo. 12 Commutation reactor

upper; VA Voltage
lower; Vc upper; VLA
lower; VLB

Photo. 10 Thyristor voltage
and curent (inductive load)
upper ; VA
lower; IA

Photo. 13 Charge and discharge
current
upper; charge current
lower; discharge current
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Photo. 11 Feedback diod voltage
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lower; VD3

Photo. 14 Input current
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